The proton pore in the Escherichia coli F0F1-ATPase: substitution of glutamate by glutamine at position 219 of the alpha-subunit prevents F0-mediated proton permeability.
Three mutations in the uncB gene encoding the a-subunit of the F0 portion of the F0F1-ATPase of Escherichia coli were produced by site-directed mutagenesis. These mutations directed the substitution of Glu-219 by Gln, or of Lys-203 by Ile, or of Glu-196 by Ala. Strains carrying either the Lys-203 or Glu-196 substitutions showed growth characteristics indistinguishable from the coupled control strain. Properties of membrane preparations from these strains were also similar to those from the coupled control strain. The substitution of Glu-219 by Gln resulted in a strain which was unable to utilise succinate as sole carbon source and had a growth-yield characteristic of an uncoupled strain. Membrane preparations of the Glu-219 mutant were proton impermeable and the F1-ATPase activity was inhibited by about 50% when membrane-bound. The results are discussed with reference to a previously proposed intramembranous proton pore involving subunits a and c.